Background. Previous psychosocial stress research, contemporary cognitive models, and new cognitive behavioural treatments for psychosis converge in suggesting that stressful events influence the content of psychotic experiences. In this paper we test whether the attributes of stressful events preceding the initial onset of psychosis are associated with core themes of the illness.
INTRODUCTION
The contents of psychotic experience were typically regarded as incomprehensible for much of the last century (Jaspers, 1913) . Berrios (1996) famously described delusions as being 'empty speech acts '. However, psychotic experience is certainly characterized by common themes. Spitzer (1992) pointed out that the range of themes apparent in psychosis around the world is narrow, the most common being persecutory, depressive and grandiose. Themes represent the particular cognitive affective meaning or schema that individuals use to organize their relationship to self and the world (Lebowitz & Newman, 1996) . They are important theoretically for models of psychosis, and clinically because they are linked to a range of other psychopathological phenomena, even during the first episode (e.g. Fowler, 2000) .
Since the mid-1960s, studies of stressful events in psychosis have shown that events cluster significantly in the weeks or months before illness . This finding has traditionally been interpreted as a non-specific triggering effect. However, psychosocial stress studies (Morrison et al. 2003) , contemporary cognitive models (Garety et al. 2001) , and new cognitive behavioural treatments (Fowler, 2000) have recently converged in suggesting that stressful life events might actually shape the content of psychosis. Empirical studies have hinted that events might specifically influence the themes of delusions and auditory hallucinations (Morrison et al. 2003 ; Hardy et al. 2005) . Further, Morrison et al. (2003) have hypothesized that there may be developmental processes common to psychosis and posttraumatic stress disorder (PTSD). Thus, just as in PTSD, the content of the intrusive psychotic symptoms (delusions and auditory hallucinations) may reflect the attributes of prior stressful events. Indeed, these authors have argued that it is only the degree of self-evidence (to both patient and clinician) of links between symptom content and past stressful events that determines which diagnosis is given (i.e. PTSD or psychosis) (Morrison et al. 2003) . Garety et al. (2001) proposed that certain attributes of aversive environments may encourage particular types of psychological appraisal. They also suggested that adverse events may change people's core beliefs about themselves and the world, and that this is likely to influence psychotic content. Harris (1987) developed the concept of the intrusive or ' paranoia-inducing ' event, and found that patients who had schizophrenia were 20 times more likely than controls to have experienced an intrusive event in the 3 weeks before onset or relapse. However, she did not link intrusive events directly to persecutory themes. Authors of cognitive models of persecutory themes have discussed a specific role for intrusive events (Bentall et al. 2001 (Bentall et al. , pp. 1151 (Bentall et al. -1152 Trower, 2003, p. 242) , while Freeman et al. (2002, p. 335) postulate that stressful events encourage people to see the world as hostile or threatening. Intrusive events should, therefore, be associated particularly with persecutory themes. Given the various potential roles of anxiety in persecutory delusions (Freeman et al. 2002) it is also possible that danger events would predict persecutory themes.
Non-psychotic depression has been linked theoretically with the experience of loss (e.g. Brown & Harris 1989a) , and it is reasonable to suppose that loss events, broadly conceived (loss, self-esteem, and humiliation events), would equally predict the development of psychotic depressive themes. Paradoxically, loss has also been associated with grandiosity through the idea of manic defence (Thomas & Bentall, 2002) .
Empirical support for the idea that stressful life events directly influence the content of psychosis would have implications both for theoretical models of psychosis and for techniques of early intervention. Although suggestive, the psychosocial stress literature linking events to psychosis -on which cognitive models are partly predicated -has typically suffered from methodological inadequacies and limitations Morrison et al. 2003) . The empirical evidence is consequently weak. The influence of stressful life-event attributes on psychotic themes should moreover be tested at the first episode of psychosis rather than at relapse. This is because later in the course other variables might disrupt or camouflage any event-theme relationship (e.g. Yung, 1998) . Additionally, the concept of sensitization (see Ramana & Bebbington, 1995) would predict that any 'lock and key ' relationship between stressful-event attributes and psychotic themes would be easier to detect at the first episode : the subsequent re-emergence of a theme might be triggered by non-specific psychosocial stress. Studies of later episodes bear more relevance to theme maintenance than to original cause.
We therefore chose to test hypotheses about the relationship between events and symptom content in a sample of people experiencing firstepisode psychosis. We predicted primarily that events with the qualities either of intrusiveness or of danger would be particularly associated with persecutory psychotic experiences. Second, we predicted that themes both of depression and of grandiosity would be associated with events having attributes of loss, humiliation and the lowering of self-esteem.
METHOD
All new cases of functional psychotic disorders referred to the south London catchment areas of East Lambeth, South Southwark and Croydon were assessed for inclusion in the study. Inclusion criteria included an ICD-10 diagnosis of psychosis based on a SCAN interview and the application of the CATEGO program. All participants were aged between 16 and 65 years, and spoke English. They had experienced the onset of their disorder within the 12-month period before interview. Onset was defined as the first emergence of delusions, hallucinations, or formal thought disorder, and had to be datable within 1 week. Patients with gross organic pathology, or moderate or severe learning disability were excluded. Forty-six people met our criteria during the period of the study, of whom five refused to participate, giving a refusal rate of 11 %. People who refused to participate were slightly older than those who agreed, and four of the five were male. Of the 41 participants, 40 had delusions, and 26 experienced auditory hallucinations.
Procedure
There were 26 referral units, covering the Maudsley, Bethlem, Mayday and Warlingham hospitals in south London and all their associated community mental health teams. All community teams included in the study were contacted at least once a week, and all wards three times a week. The local bed manager (responsible for arranging admissions to hospital) was contacted on a daily basis.
Diagnosis and assessment of the mental state Information about the participants' sociodemographic characteristics and various details of their symptoms were collected in a standard format. SCAN 1.1 (WHO, 1992) was used to establish the respondents' psychopathological status. This well-known instrument includes the 10th edition of the Present State Examination, and covers an exhaustive range of neurotic and psychotic symptoms. Data elicited through this semi-structured interview were then submitted to the CATEGO-V diagnostic program. Symptoms were elicited in relation to the peak of the psychotic episode in order to obtain the most representative pattern. In addition to its diagnostic facility, SCAN was used as the basis for identifying the themes present in the person's delusions and the content of their auditory hallucinations. This instrument is particularly suitable for the purpose because of the detailed distinction it makes between different types of delusions, and between delusions and anomalous experiences.
Identification of psychotic themes and contents
In this paper, we analyse three sets of themes and contents, persecutory, depressive and grandiose. We also identified a referential theme, but this did not permit analysis as it was present in almost all participants.
A persecutory delusional theme was rated as present if a score of at least 2 on the standard 1-3 scale was given for the SCAN items delusions of persecution or delusions of conspiracy. Delusions of reference were not in themselves taken as an indication of beliefs in persecution. Persecutory voice content was operationalized as a voice speaking of the person being harmed. A depressive delusional theme was identified in the present study from a rating of o2 on depressive delusions of reference, depressive delusions of guilt, delusions of catastrophe, or depressive hypochondriacal delusions. A depressive voice content was rated if the content was consistent with these delusional themes. A grandiose delusional theme was considered present if a rating of at least 2 was given for the expansive reference delusions, or delusions of grandiose ability or of grandiose identity. Grandiose voice content was rated if the content was consistent with these SCAN items.
Assessment of stressful life events
A history of life events in the 12 months before illness onset was established using the Life Events and Difficulties Schedule (LEDS 2 ; Brown & Harris 1989b ), a semi-structured interview with a proven record in the study of psychosis (Brown & Birley, 1968 ; Bebbington et al. 1993) . Events are identified and rated from their likely meaning of the events to the participants. The LEDS involves a rigorous crossexamination, and accounts of events that might have been delusional were excluded from the analysis if they could not to some extent be corroborated by accounts from formal or informal carers. Participants were interviewed after it was felt insight had returned, and carers' accounts were subjected to a similar level of scrutiny through internal and external validity checks. Very few events were rejected as being delusional. Life events were rated on a number of dimensions.
The independence of the event is a judgement of how much it could have been influenced by any behaviour of the person conditional on the fact of the disorder under investigation. Events were analysed if they fell into the categories ' independent' or 'possibly independent '.
Threat is rated by the researcher according to the all-round contextual unpleasantness of the event. The rating is assigned according to how an average person would find the event, given the respondent's biographical circumstances. It is rated on a 4-point scale, from 'marked ' to ' little or no threat '. In this study, the long-term threat (i.e. the notional threat level 14 days after the event) was used for analysis.
A number of more specific scales have been constructed since the initial threat scale was devised. Those used in the present study were Loss, Danger, Humiliation, Intrusiveness, and a new scale, Self-esteem. The last was developed as an extension of the Humiliation scale for the purposes of the present project. Events were rated on threat, and then, if threat was at least moderate, on loss, danger and humiliation. All events were rated on intrusiveness and selfesteem, irrespective of the threat level. In one third (14/41) of cases, the reliability of the LEDS scores was checked informally by Tirril Harris and a panel of raters, who deemed the ratings acceptable.
Loss was only rated if the event was rated at least 2 'Moderate threat '. Scale guidelines identify four types of external loss : loss of material possessions/money; loss of person ; loss of community respect ; or loss of employment. Internal loss relates to loss of a ' cherished idea ' about the self or others. Loss is rated on a 4-point scale.
Danger events are those that suggest the possibility of a future loss. Danger events can be classified along the lines of the loss categories. Two factors are taken into account when rating it : the unpleasantness of the event and the likelihood of it actually happening. Danger is only rated if the event is rated as having at least moderate long-term contextual threat. It is rated on a 4-point scale.
Humiliating events involve the person being socially devalued in relation to self or others. Usually only events involving core ties are included, that is, people very close to the individual. However, if an event is particularly shameful, other people can be included. Only events rated as having at least moderate longterm contextual threat are included. Unlike the other scales, humiliation is rated only as present/absent.
Intrusive events involve interference and attempted control of the subject by outsiders or people where there is no evidence of closeness. Usually but not always, intrusive events involve harmful consequences, and will often be committed by a figure of authority. It is rated on a 4-point scale, irrespective of the threat rating.
Self-esteem is an evaluative component of the self-concept. The Self-esteem event scale was developed by D.R. from the work of Bentall et al. (1994) . Self-esteem reducing events are those that either deprive the self of an important source of worth or involve a situation that actively devalues self-worth. Such events would be expected to reduce the overall value individuals place on themselves. There are two broad classes of such events. These are, first, events caused by the respondents themselves. These will often involve personal failure in areas such as education, work, reproduction or relationships. The importance of the failure, and how directly personal shortcomings are implicated, will influence the rating. A second class of events that lower self-esteem are those caused by other people. Such events will often also meet the criteria of Brown et al. (1995) for humiliation. However, whilst what is humiliating will always reduce self-esteem (under the Brown et al. 1995 criteria) , what lowers self-esteem may not always be humiliating. Humiliation is just one way of lowering selfesteem. It is also true that a given event that is both humiliating and self-esteem reducing will not necessarily receive the same severity rating for each quality. Because the self-esteem rating is new, we tested inter-rater reliability with Tirril Harris. There was agreement on the 4-point scale in 19 out of 20 events, and perfect agreement about which events were rated moderate or severe.
Analysis
This dataset poses problems in analysis because there is considerable overlap between psychotic themes and contents. Moreover, individual participants may experience numerous events, each event may be rated on more than one attribute, and different events will have different ratings. As a way of reducing this information, we condensed events into characteristics of the participants, i.e. 'this person has had event(s) with the following characteristics ', using the highest rating on each event attribute of any event experienced. We then relied primarily on principal components analysis, followed by varimax rotation, as a technique for eliciting patterns in line with our hypotheses. The technique allows both event presence and event severity to influence the factor loadings. Delusions and auditory hallucinations were analysed separately because of the possibility that the relationship between events and themes might differ in relation to different symptoms.
RESULTS
The characteristics of the sample are shown in Table 1 . The mean age at onset was in line with other studies, although it did not differ as expected by sex. The median length of illness was very short because the onset had to be datable and to have occurred within a year of the research assessment. The range was from 9 days to 52 weeks. Most diagnoses were of schizophrenia, with appreciable minorities of bipolar and schizoaffective disorder.
The distribution of themes in delusions and auditory hallucinations is shown in Table 2 . The degree of overlap between themes is clear, although the combination of grandiose and depressive themes was rare, as might be expected. A similar overlap in stressful-event attributes is apparent in Table 3 . Events with our chosen characteristics were common, probably partly because the sample was defined by the existence of a psychotic disorder. Indeed, three quarters of those who developed persecutory delusions or hallucinations had experienced intrusive events in the period before onset. Participants commonly had events with more than one sort of attribute.
Because of this overlap of both themes and event attributes, we considered that the most straightforward way of making sense of our data was to use principal components analysis. We entered into the analysis the content of auditory hallucinations, the themes of delusions, and the attributes of events. In Table 4 , we present the correlation matrix for the phenomenological variables and the life-event attributes, which again emphasizes the issue of overlap. (Note that where variables are dichotomous, Pearson's r is the equivalent of a Q coefficient). This matrix reveals a sufficient pattern of magnitudes and significances to indicate that there is indeed some underlying (Table 5) . After varimax rotation, these components can be interpreted in clinical terms. Component 1 (30 . 7 % of the variance post-rotation) is a reflection of the close relationship between event attributes. It loads strongly on all life-event attributes, particularly those associated with humiliation and lowered self-esteem, and weakly on auditory hallucinations with persecutory or depressive content. It also loads negatively but weakly on grandiose delusions. Component 2 (18 . 6% of the variance) loads strongly on auditory hallucinations with depressive and persecutory content, and on persecutory delusions, much less so on depressive delusions, and negatively on grandiose delusions. It loads positively on intrusive events and negatively on danger events. Component 3 (11 . 7 % of the variance) loads strongly on grandiose delusions, and weakly negatively on depressive auditory hallucination content and loss events. It has a weak positive loading on persecutory delusions, but a weak negative loading on persecutory hallucinations. Component 4 (11 . 2 % of the variance) relates strongly to depressive delusions, weakly to persecutory delusions, and moderately to danger events. There is little loading on auditory hallucinations in this component.
DISCUSSION
Studies of stressful events in psychosis have rarely assessed event attributes of a higher conceptual order (e.g. humiliation), focusing rather on lower order typologies (e.g. their relationship to issues concerning housing or finance). The seminal study of Harris (1987) was based on a post-hoc re-analysis of existing data, which weakens the validity of her results. Many studies have used inadequate methods to assess life events (e.g. see Morrison et al. 2003) . They have also restricted themselves to the final 3 weeks or 3 months before onset (e.g. Harris, 1987) . While this is suitable for testing a triggering hypothesis, the capacity for events to shape cognitive themes may operate over a longer time-frame. The problem that a given event often carries more than one attribute (e.g. intrusiveness and loss) has not been addressed in the life-event/psychosis literature. Neither has the concurrence of the different psychosis themes (e.g. persecutory and grandiose). It is, therefore, difficult to disentangle which stressful-event attribute might have influenced which psychotic theme. There are other ways of analysing this complex dataset. One would be to concentrate only on the attributes of the event closest in time to onset. We did not choose to do this because it would neglect the potential impact of events with particular attributes even when they were followed by events with other attributes. Another would be to include earlier events only if they occurred within a set period (3 months for example) of the latest event, but this would be a procedure both complex and arbitrary. Our study is of an exclusively first-episode sample, and consequently has a short length of illness (median 17 weeks). In this respect, the sample is similar to that of Drake et al. (2000) . Because we were interested in process rather than diagnosis, we included people with the whole range of psychotic diagnoses. Our approach was in the psychosocial rather than the (complementary) cognitive tradition. In other words we were not primarily concerned with our subjects' own interpretation of events, but with an attempt to objectify their characteristics using operational definitions. We restricted ourselves to the analysis of events occurring in the year before onset. Thus, we focused on the stress component of a putative stressvulnerability model. We acknowledge that vulnerability may have many components, including earlier events that can be equally formative (Bebbington et al. 2004 ). We tested a priori hypotheses using the LEDS, a wellestablished event-assessment instrument. We assessed core psychopathological themes, and applied principal components analysis in a novel way to tackle the overlap of themes and event attributes. We used varimax rotation for its relative ease of interpretation. Although this form of rotation can distort conclusions by forcing orthogonality, in practice the components in our analysis were not greatly correlated (ranging from 0 to 0 . 16).
Because our numbers were relatively limited for an analysis of this type, we constructed lifeevent variables that reflected merely whether subjects had experienced an event of a given type. This meant that we took no account of the fact that many people had experienced multiple events of the same type. It is thus possible that our results underestimated the strength of the relationship between stressful-event attributes and psychotic themes. However, it can also be argued that this is a legitimate way of formulating the participants' experience, at least as valid as a cumulative measure of events of a particular attribute. Attempts to quantify the cumulative impact of stressful events preceding episodes of depression have not been very successful. It is almost guaranteed that the process of defining psychotic themes and event attributes actually simplifies the texture of experience in a way that disguises the meaningful connections between its external and internal aspects. If so, even weak links between artificially narrowed constructs may provide evidence of meaningful connections. Other limitations of the study include its cross-sectional design and the fact that the data were collected by a single researcher. Thus, our results are merely indicative, and most certainly require replication. Moreover, the psychosocial approach adopted in this study should be complemented by cognitive studies examining peoples' subjective interpretations of events. The largest component in the present analysis (31 % of variance) predominantly links the attributes of the life events, and reflects the strong overlap between the attributes rated and perhaps a degree of commonality deriving from the fact of being established through the same instrument. It also links events of all types, albeit weakly, with depressive and persecutory hallucinations. This has parallels with recent findings suggesting traumatic events seem to have a particularly strong relationship with hallucinations (Hardy et al. 2005) . The remaining three components also provide interpretable links between event attributes and psychopathological themes. The components may also indicate more general patterns of first-episode psychosis psychopathology. Thus persecutory delusions are linked both to depressive and to grandiose delusions, but there is little linkage between the two last types (Tables 2 and 4) . Likewise there is some separation between delusions and auditory hallucinations, perhaps corresponding to the distinction between delusional states and nuclear schizophrenia. There are instances where this results in differential relationships with life-event characteristics.
Persecutory themes
Our results offer support for the hypothesis linking intrusiveness and persecutory themes.
Thus, the second component (accounting for around 18% of the variance) primarily incorporated persecutory delusions, persecutory and depressive auditory hallucinations, and intrusive events. There was no loading of intrusive events with Component 3, which loaded heavily on grandiosity, nor was there much of a loading on Component 4, which largely reflected depressive delusional states. There may, therefore, be some specificity in the relationship between intrusive events and persecutory delusions. However, intrusive events were not specifically associated with persecutory voices, as depressive voice content also formed part of Component 2 (cf. Read et al. 2003, p. 12) . Many of the intrusive events were at least moderately severe, and included physical assault, being threatened with a knife, a child relative being given crack cocaine, attending crown court after an attempted rape, sexual disease infection, being burgled, and police arrest of a close relative. Thus, for persecutory delusions, these sorts of intrusive stressful events may indeed be capable of skewing people's fundamental schemas about the world (Garety et al. 2001) . Intrusive events might induce an external, specific, personal attributional style (Kinderman & Bentall, 1997) , suspicions about other people's intentions (Frith, 2004) , a self-perception of vulnerability (Freeman et al. 2002) , and thoughts of being compelled by powerful others (Birchwood et al. 2000) . Our results support Birchwood's (1999) warning about the dangers of cognitive modelling of delusions in isolation from the social context in which they occur.
The support for our prediction that danger events would influence persecutory themes was ambiguous. The main component on which persecutory delusions and voices loaded (Component 2) actually had a negative relationship with danger events. Component 4 linked depressive and persecutory delusions with danger events, although depressive delusions had by far the highest loading. This may mean that intrusive events have a more specific and direct influence on persecutory themes than anxiety-inducing events of a less specific nature. This might be due to the specific implications of intrusive events for a person's interpersonal schemata, at least in terms of the original causation (if not the later maintenance) of persecutory themes.
Depressive themes
We found no indication that loss events, broadly conceived (loss, self-esteem, and humiliation events) are associated with the development of depressive psychotic themes. In contrast, we found that danger events were clearly linked to depressive delusions (Component 4). This relationship is specific to danger events, since depressive delusions were not associated with any other type of event.
Given that danger events by definition have connotations that may persist for weeks or months, it is possible that in some cases they lead to a psychosis with a depressive delusional theme. In contrast, danger events were in fact negatively related to depressive auditory hallucinations, suggesting a clear difference between these symptom types. In Component 2, intrusive events were associated with depressive voices.
Grandiose themes
Grandiosity has been explained in terms of a manic defence (e.g. Thomas & Bentall, 2002) , but the present study did not find that loss, humiliation or self-esteem events were related to grandiose themes. The result is clear : Component 3 loaded strongly on grandiose delusions, and negatively on events characterized by loss. Two recent studies have reported other evidence against the defence hypothesis, finding that grandiosity is related to high self-esteem, and is inversely related to negative schemata about the self B. Smith et al. unpublished observations) . It thus appears that grandiose delusions may be a way of improving and maintaining selfesteem, regardless of whether it was initially low.
CONCLUSION
Our study thus found modest relationships between prior stressful event attributes and themes in first-episode psychosis. Persecutory delusions and voices were linked to intrusive events, depressive delusions were linked to danger events, depressive auditory hallucinations were related to intrusive events (perhaps because of overlap with persecutory voice content), and grandiose delusions were associated primarily with an absence of loss events. The relationship between persecutory themes and intrusive events corroborated an a priori hypothesis, but the strongest link statistically was between depressive delusions and danger events, which we did not predict. It appears that different psychotic symptoms (auditory hallucination, cf. delusions) may differ in their strength of relationship with stressfulevent attributes, and intriguingly this may depend on which psychotic theme is examined.
Nevertheless, if life-event characteristics are related to the content of subsequent delusions and auditory hallucinations, this goes some way to refute the idea that symptoms of psychosis are without meaning, and certainly has clinical implications. Incorporating recent stressful events into the assessment and psychological formulation of core psychotic themes may assist with patient engagement, normalization, and insight. Helping an individual to 'make sense ' of how previous events relate to current symptoms should reduce anxiety, depression and feelings of powerlessness, all of which seem to be associated with psychological appraisals (C. Green et al. unpublished observations). This ability to reappraise symptoms as an unusual but understandable reaction to normal events is an important component of CBT for psychosis (e.g. Fowler et al. 1995 ; Fowler, 2000) . The evidence from this study suggests that such processes have a theoretical as well as a clinical basis. It also provides a rationale for early intervention for prodromal symptoms of psychosis, and informs the strategies that might be used (e.g. Morrison et al. 2004) .
